Math 110 Section 17 


Midterm 2 


Oct. 31, 2005 1 


Name_ Student Number_ 

All solutions are to be presented on the paper in the space provided. 
The exam is closed book, no calculators. Time for the exam is 75 
minutes. 

(1) Draw the graphs of the following functions. Include the equa¬ 
tions of any asymptotes and at least one known point. 

(a) tan _1 (a;) 



(b) —e x+1 
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(c) log 2 (x) 



(2) State the domain of the following functions: 
(a) ln(a; 2 — 1) 


(b) 


1 - e : 


2x 


x 2 — 1 

> 

0 

X 2 

> 

1 

|x| 

> 

1 

x < — 1 

or 

X > 1 

-00,-1) 

U 

(l,oo) 

l-e 2 * 


0 

e 2x 

= 

1 

2x 

= 

0 

X 

= 

0 
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(3) Solve the following equations: 

(a) ln(x 2 + 1) = 4 

e ln(x 2 +l) _ g4 

x 2 + 1 = e 4 

x 2 = e 4 — 1 

x = ±(e 4 — 1) 


(b) 2 X ~ 1 = 3 

log 2 (2^ 1 ) 

x 

X 


log 2 3 

log 2 3 

1 

log 2 3 


(4) Evaluate the following limits: 
x 2 + 3x + 2 


(a) lim 


x-*~i x z 


x 


lim 

x—> — 


(x + l)(x + 2) 
i (x + l)(x — 2) 


x + 2 
lim - 

x-*—i x — 2 

1 

_ 3 


(b) lim log 7 (x — 4) 

a;^4+ 

x — 4 —> 0 from the right, so lim log 7 (x — 4) = — oo 

x^4+ 


(c) lim -e x = 0 

X—> — CXD 3 

(d) lim (—x 5 + 2x 2 + 1) = — oo 

X—>OG 
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(e) lim 


Vx 2 + 3-2 
x — 1 


V^T3-2 

iim- 

x-t-l X — 1 


, Vx 2 + 3 - 2 Vx 2 + 3 + 2 

lim- . - 

x 1 \/x 2 + 3 + 2 

, x 2 + 3 — 4 

lim- . - 

a; ^ 1 (x — l)Vx 2 + 3 + 2 

x 2 — 1 

lim- . - 

x ~’- 1 (x — l)\/x 2 + 3 + 2 

lim Qk- 1 )0c + 1 ) 

X ^ 1 (x — l)Vx 2 + 3 + 2 
x + 1 

lim , - 

Vx 2 + 3 + 2 

2 

4 

1 

2 


(f) 


lim 

a;^-2- 


x + 2| 
x + 2 


/(®) 


x+2 

rr+2 

~(a+2) 

x+2 


x + 2 > 0 
x + 2 < 0 


1 x > — 2 

— 1 x < —2 


Since x + 2 —>• 0 from the left asx^ —2 from the left, the 
limit is -1. 


(g) lim 


x — 8 (x — 8) 2 


lim 

X —>8 


1 1 

= lim 

x — 8 — 1 

x — 8 (x — 8) 2 

(x — 8) 2 

x—>8 


= lim 

a ?—>8 

= (X) 


x — 9 


(x — 8) s 
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(b) What type of discontinuity occurs at x = — 1? 
This is a jump discontinuity. 

(c) Redefine f(x) so that it is continuous everywhere. 

x — 4 

Rewrite fix) as fix) =-. 

x — 7 
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(7) Show that the following equation has at least one solution: 
sin(x — 1) = —x 


Use the intermediate value theorem. Let f(x) = sin(x — 1) +x. 
This is a continuous function. Note that /(1) = 1 and /(0) = 
sin(—1) < 0. Then, by the intermediate value theorem, there is 
a number, c G (0,1) such that /(c) = 0. This number c solves 
the initial equation. 


(8) Evaluate the following limit: lim < (x 


This is a squeeze theorem problem. 


I) 2 sin ^ 


7T 


x- 


—1 < sin 



< 1 


— (x — l) 2 < (x 



< (x 


l ) 2 


Since lim a ,^i (—(x — l) 2 ) = linix^i (x — l) 2 
theorem implies that 

lim ^— l) 2 sill (- i ^ I )} = 0 


0, the squeeze 
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